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(54) OPTICAL SPACE TRANSMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide both short 
distance high speed communication and long distance 
low speed communication without increasing current 
consumption or complicating a circuit configuration. 
SOLUTION: This device is provided with a light emitting ■* 
element 6 for outputting an optical signal, a modulating 
circuit 2 for IrDA for outputting a short distance high 
speed signal by IrDA, a modulating circuit 4 for a base 
band for outputting a long distance low speed signal 
through base band transmission, a drive circuit 3 for 
IrDA for driving the light emitting element 6 by forming 
driving currents corresponding to the short distance high 
speed signal outputted from the modulating circuit 2 for 
IrDA, a drive circuit 5 for a base band for driving the 
light emitting element 6 by forming driving currents 
corresponding to the long distance low speed signal 
outputted from the modulating circuit 4 for a base band, 
a photodetector 7 for receiving the optical signal and a 
demodulating circuit 10 for demodulating the optical 

signal by IrDA and the optical signal, through the base band transmission received by the 
photodetector 7. 
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CLAIMS 



[Claim(s)] 

[Claim 1]0ptical spatial transmission equipment comprising: 
A light emitting device which outputs a lightwave signal. 

A control section which outputs selectively a short distance high speed signal by IrDA, and a 
long distance low speed signal by a baseband transmission. 

A drive circuit for IrDA which forms driving current corresponding to a short distance high speed 
signal by which the selected output was carried out from this control section, and drives said 
light emitting device. 

A demodulator circuit which restores to a lightwave signal by IrDA which received light with a 
drive circuit for baseband which forms driving current corresponding to a long distance low 
speed signal by which the selected output was carried out from said control section, and drives 
said light emitting device, a photo detector which receives a lightwave signal, and this photo 
detector, and a lightwave signal by a baseband transmission. 

[Claim 2]The optical spatial transmission equipment according to claim 1 which drives said drive 
circuit for baseband so that it may raise peak current of said light emitting device when said 
control section transmits a long distance low speed signal by a baseband transmission, and a 
duty ratio may be lowered. > ; . — ...... 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to optical spatial transmission equipment provided 
with a light emitting device and photo detectors, and these control circuits to control! 
[0002] 

[Description of the Prior ArtjConventionally with the optical spatial transmission equipment of 
the IrDA (Infrared Data Association) method which has spread with a personal computer (only 
henceforth a "personal computer"), a personal digital assistant, etc. Communication with existing 
apparatus is performed with the communication range of 1 m (an IrDA1 .2 low power option 20 
cm), and the transmission speed of 9.6k bps - 1 15.2k bps. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, among users, the optical spatial 
transmission equipment which can communicate also by the method by which transmission 
speed lengthened the communication range further at a low speed (1k bps) is demanded. 
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[0004]ln this case, if it tries to lengthen a communication range further with an IrDA method, in 
order to have to raise the driving current of a light emitting device further, there was a problem 
that the consumed electric current will increase. 

[0005]On the other hand, in a communication method (henceforth a remote control method) with 
the remote control which has spread with home electronics, such as television, video, an audio, 
and an air-conditioner, 10 m of communication ranges and about [ transmission speed Ik bps ] 
data communications can be performed. Therefore, what is necessary is just to establish the 
means of communication of both the methods of an IrDA method and a remote control method 
into optical spatial transmission equipment, in order to realize optical spatial transmission 
equipment provided with both the short distance high speed communications and long-distance 
low speed communications which are a user's requests. 

[0006]However, since two kinds of strange demodulator circuits were needed in this case, 
respectively, there was a problem that circuitry became complicated and optical spatial 
transmission equipment itself became large. 

[0007]Originated that this invention should solve the starting problem, the purpose is to provide 
the optical spatial transmission equipment which can realize both short distance high speed 
communication and long-distance low speed communication, without not making the consumed 
electric current increase not much, but moreover complicating circuitry. 
[0008] 

[Means for Solving the Problem]This invention is characterized by optical spatial transmission 
equipment comprising the following, in order to solve an aforementioned problem. 
A light emitting device which outputs a lightwave signal. 

A control section which outputs selectively a short distance high speed signal by IrDA, and a 
long distance low speed signal by a baseband transmission. 

A drive circuit for IrDA which forms driving current corresponding to a short distance high speed 
signal by which the selected output was carried out from this control section, and drives said 
light emitting device. 

A demodulator circuit which restores to a lightwave signal by IrDA which received light with a 
drive circuit for baseband which forms driving current corresponding to a long distance low 
speed signal by which the selected output was carried out from said control section, and drives 
said light emitting device, a photo detector which receives a lightwave signal, and this photo 
detector, and a lightwave signal by a baseband transmission. 

[0009]In the above-mentioned composition, when a control section transmits a long distance low 
speed signal by a baseband transmission, optical spatial transmission equipment of this invention 
drives said drive circuit for baseband so that peak current of said light emitting device may be 
raised and a duty ratio may be lowered. 

[0010]Namely, by having an IrDA method and a base band transmission system (only henceforth 
a base band system) for lengthening a communication range, without making the consumed 
electric current increase not much in this invention, and using a common demodulator circuit, 
Short distance high speed communication (a communication range of 20 cm, transmission speed 
of 9.6k bps - 1 1 5.2k bps) and long-distance low speed communication (a communication range of 
3 m, transmission speed of 1 k bps) are realized without complicating circuitry. 
[OOnl Drawing 1 shows a waveform after abnormal conditions of an IrDA method (the figure (a)) 
by this invention, and a base band system (the figure (b)). 

[0012]In the case of an IrDA method, a cycle when transmitting 1 bit data of 0 or 1 T1. If it is 
(however, as for the cycle T1 in case transmission speed is 9.6k bps, the cycle T1 in case 
transmission speed is 115.2k bps is 8.68 microseconds for 104.2 microseconds), Since current 
flows only through T1x3/16 into a light emitting device (LED) at the time of the data 0, average 
current of this period T1 is set to x(peak current of a light emitting device) 3/16. For example, 
average current will be set to average current =4x3 / 1 6= 0.75 mA if current which flows into a 
light emitting device (LED) by 20 cm of communication ranges sets to 4 mA. 
[001 3]In this case, in order to lengthen a communication range to 3 m with an IrDA method, 
supposing peak current of a light emitting device (LED) shall be 900 mA, average current at this 
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time is set to average current =900x3 / 16= 168.75 mA, and very big current will flow. That is, a 
problem that a life of a battery will become short arises in battery-operated apparatus. 
[0014]Then, in the case of long-distance low speed communication, in this invention, it shall 
communicate with a base band system shown in drawing 1 (b). Namely, if the cycle T2 when 
transmitting 1 bit data of 0 or 1 is set to 1 ms and emitted pulse width of a light emitting device 
(LED) is set to 1.63 microseconds (*#8.68x3/16) which is the minimum detection pulse width of 
an IrDA demodulator circuit, Average current of the period T2 at the time of the data 0 is set to 
x(peak current of a light emitting device) 1 .63 / 1 000. For example, average current will be set to 
average current =900x1.63 / 1000= 1.467 mA if current which flows into a light emitting device 
(LED) by 3 m of communication ranges sets to 900 mA. That is, since a communication range is 
made to 1/100 or less compared with average current when it lengthens to 3 m with an IrDA 
method, the consumed electric current can be reduced substantially. 
[0015] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described with 
reference to drawings. 

[0016] Drawing 2 is a block diagram showing the 1 embodiment of the optical spatial transmission 
equipment of this invention, for example, is carried in the portable telephone etc. 
[0017]That is, the body part 1 is a body part of a portable telephone in this example, and the 
signal sent from this body part 1 is led to the modulation circuit 2 for IrDA, and the modulation 
circuit 4 for baseband. And the output of the modulation circuit 2 for IrDA is connected to the 
drive circuit 3 for IrDA, The output of the modulation circuit 4 for baseband is connected to the 
drive circuit 5 for baseband, and the output of the modulation circuit 2 for these IrDA and the 
output of the modulation circuit 4 for baseband are connected to the card side of the light 
emitting device (LED) 6 with which driver voltage (Vcc=3V) is supplied to the anode side. 
[0018]Via the amplifier 8 and the comparator 9 to the anode side of the photo detector (photo- 
diode) 7 in which driver voltage is supplied to the cathode side, The demodulator circuit 10 
common to an IrDA method and a base band system is connected, and it has the composition 
that the output of this demodulator circuit 1 0 was connected to the body part 1 . 
[0019]In the above-mentioned composition, in transmitting the signal of an IrDA method, it 
outputs a sending signal to the modulation circuit 2 for IrDA from the body part 1. An IrDA signal 
becomes irregular here and the sending signal outputted to the modulation circuit 2 for IrDA is 
changed into the current (for example, 4 mA) which balances a required communication range in 
the next drive circuit 3 for IrDA, sends current through the light emitting device (LED) 6, and is 
changed into a lightwave signal. On the other hand, when receiving the signal of an IrDA method, 
the transmitted signal of an IrDA method is received with the photo detector (photo-diode) 7, It 
is changed into an electrical signal here, even a required level is amplified with the following 
amplifier 8, and it is changed into a digital signal from an analog signal with the comparator 9, and 
it is inputted into the demodulator circuit 10, it is changed into an input signal here, and is 
inputted into the body part 1 . 

[0020]On the other hand, in transmitting the signal of a base band system, it outputs a sending 
signal to the modulation circuit 4 for baseband from the body part 1 . A baseband signal becomes 
irregular here and the sending signal outputted to the modulation circuit 4 for baseband is 
changed into the current (for example, 900 mA) which balances a required communication range 
in the next drive circuit 5 for baseband, sends current through the light emitting device (LED) 6, 
and is changed into a lightwave signal. On the other hand, when receiving the signal of a base 
band system, the transmitted signal of a base band system is received with the photo detector 
(photo-diode) 7, It is changed into an electrical signal here, even a required level is amplified with 
the following amplifier 8, and it is changed into a digital signal from an analog signal with the 
comparator 9, and it is inputted into the demodulator circuit 1 0, it is changed into an input signal 
here, and is inputted into the body part 1 . 

[0021]What is necessary is just to enable it to perform selection of whether to transmit a 
sending signal for whether a sending signal is outputted to the modulation circuit 2 for IrDA from 
the body part 1 to the modulation circuit 4 for baseband, when a user operates the selecting 
switch which was formed, for example in the body part 1 and which is not illustrated. 
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[0022] Drawing 3 is a block diagram showing other embodiments of the optical spatial 
transmission equipment of this invention. Namely, although the modulation circuit 2 for IrDA and 
the modulation circuit 4 for baseband are formed individually and the IrDA method and the base 
band system are properly used in the example shown in drawing 2 by sending a sending signal 
from the body part 1 side to either the modulation circuit 2 for IrDA, or the modulation circuit 4 
for baseband, According to this embodiment, the modulation circuit 12 for IrDA and the 
modulation circuit 1 4 for baseband are constituted from the modulation circuit unit 1 1 which can 
be switched with the internal change-over switch 13, and it has composition which added the 
selection circuitry 1 5 to this. That is, from the body part 1 side, a sending signal is outputted to 
the modulation circuit unit 1 1 , and the selection signal which chooses either an IrDA method or a 
base band system to the selection circuitry 1 5 is outputted. 

[0023]Based on the switching signal outputted from the selection circuitry 15, the modulation 
circuit unit 1 1 switches the change-over switch 1 3 in the modulation circuit unit 1 1 , chooses 
either the modulation circuit 12 for IrDA, or the modulation circuit 14 for baseband, and draws 
the sending signal from the body part 1 . Since other composition is the same as the composition 
of the embodiment shown in drawing 2 , it gives the same sign to the member here. 
[0024]Selection whether to transmit whether a sending signal is transmitted by an IrDA method 
with a base band system, For example, what is necessary is just to enable it to set up the kind 
(selection signal which directs the selection signal which directs an IrDA method, or a base band 
system) of selection signal outputted to the selection circuitry 15 from the body part 1, when a 
user operates the selecting switch which was formed in the body part 1 and which is not 
illustrated. 

[0025] Drawing 4 shows the example of circuitry of the drive circuit part of the optical spatial 
transmission equipment of this invention. 

[0026]That is, the drive circuit 3 for IrDA comprises the resistance R1 , transistor Tr1 , and base 
resistance RB1, and the drive circuit 5 for baseband comprises the resistance R2, transistor Tr2, 
and base resistance RB2. 

[0027]That is, the base of transistor Tr1 is connected to the drive circuit 3 for IrDA for the 
output of the modulation circuit 2 ( drawing 3 1 2) for IrDA via base resistance RB1, It has the 
composition that the emitter of transistor Tr1 was connected to the ground and the collector 
was connected to the cathode of the light emitting device (LED) 6 via the resistance R1. In the 
drive circuit 5 for baseband, the output of the modulation circuit 4 ( drawing 3 14) for baseband is 
connected to the base of transistor TV2 via base resistance RB2, It has the composition that the 
emitter of transistor Tr2 was connected to the ground and the collector was connected to the 
cathode of the light emitting device (LED) 6 via the resistance R2. 

[0028]Here, the drive circuit 3 for IrDA has set up the value of the resistance R1 so that the 
peak current of the light emitting device (LED) 6 in the case of transmitting by an IrDA method 
may be set to about 4 mA and the maximum communication range may be set to about 20 cm 
(about 700ohms). The drive circuit 5 for baseband has set up the value of the resistance R2 so 
that the peak current of the light emitting device (LED) 6 in the case of transmitting with a base 
band system may be set to about 900 mA and the maximum communication range may be set to 
about 3 m (about 1 .2ohms). 
[0029] 

[Effect of the Invention]The control section which outputs selectively the light emitting device to 
which the optical spatial transmission equipment of this invention outputs a lightwave signal, and 
the short distance high speed signal by IrDA and the long distance low speed signal by a 
baseband transmission, The drive circuit for IrDA which forms the driving current corresponding 
to the short distance high speed signal by which the selected output was carried out from this 
control section, and drives a light emitting device, The drive circuit for baseband which forms the 
driving current corresponding to the long distance low speed signal by which the selected output 
was carried out from the control section, and drives a light emitting device, Since it had 
composition provided with the photo detector which receives a lightwave signal, and the 
demodulator circuit which restores to the lightwave signal by IrDA which received light with this 
photo detector, and the lightwave signal by a baseband transmission, Both short distance high 
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speed communication and long-distance low speed communication can be realized without not 
making the consumed electric current increase not much, but moreover complicating circuitry. 
[0030] According to the optical spatial transmission equipment of this invention, a control 
section, Since it constituted so that the peak current of a light emitting device might be raised, 
and a duty ratio might be lowered, and the drive circuit for baseband might be driven when 
transmitting the long distance low speed signal by a baseband transmission, For example, 
compared with the case where long-distance low speed communication is realized, the 
consumed electric current can be substantially reduced by an IrDA method. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) shows the waveform after the abnormal conditions by an IrDA method, and the 
waveform after the abnormal conditions according [ (b) / on the optical space transmitting 
apparatus of this invention, and ] to a baseband electrical transmission method in the optical 
space transmitting apparatus of this invention. 

[Drawing 2] It is a block diagram showing one embodiment of the optical spatial transmission 
equipment of this invention. 

fDrawing 3] It is a block diagram showing other embodiments of the optical spatial transmission 
equipment of this invention. 

fDrawing 4l lt is a block diagram showing the example of circuitry of the drive circuit part of the 
optical spatial transmission equipment of this invention. 
[Description of Notations] 

I Body part 

2, the modulation circuit for 1 2 IrDA 

3 The drive circuit for IrDA 

4 and 14 Modulation circuit for baseband 

5 The drive circuit for baseband 

6 Light emitting device (LED) 

7 Photo detector (photo-diode) 

8 Amplifier 

9 Comparator 

10 Demodulator circuit 

I I Modulation circuit unit 
1 3 Change-over switch 
15 Selection circuitry 
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DRAWINGS 

[Drawing 1] 
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[0020] ^-XA/p^coft-f-SriMH-l. 

**H5 1 *>^-xa> FfflgfSum teS 
<Hi§-£{ii:frfi. <-xA'ypffl^ifflnii&4(cfct}*§ 

a> Fffi p 5 a rmm 5 rg&tmmmt 

(flitf. 9 0 0mA) tSUSfi, HftSg 
f (LED) 6{ClSS*aLT3l6ffi-9taB»3?*l*. - 

x^tz^-^yYir^mm^m^ < 7* f^ 

*-F> 7T58e3tL, i£?«SU3^t3a*SfiTa: 

[0 02 1 ]&fc. *#«l*»i5>I rDAJ3M!»&2 
Ztlz£-oXftl&Z.ol,zLXiimf^\ 

[ 0 0 2 2 ] H3n, *wMmmmmmum<7m 
mmnm-f7"vv?mx'h&, 02^-r 

WCIi. I rDAflraHB2fc*-*AyFflBSMB 
S&4k&WfcK(t. *#»lffl*»/i, I rDAffl^Mia 

**3»*ii:Ts I rDA^fc^-^AvHSSCtfe 
ffiV^itTV^^ ^a»BIBTli. IrDAffl^HIU 
Kl 2 K-XA/ P^9II9K 1 4 i*F«3ilW)fljaiX 

vf-i 3x°mmim%%M®$mi l-cmau 

* L . WWR 1 5 IZtt IX I r D ASSCXtt'C- 

[0023] $mmm ui. a#?@i?si 54»feWA 

•yf-13^«»?aiiT. I rDAffl^MIIIEl2Xi±'s 
-X^>Pffl^HIff&14^V^^S#?L. **g|5 

H2fcS-t»g^Scr3«i:|Bl«T-*l»«t\ 

[ 0 0 2 4 ] 1 r D ASFSCTS&r* 

f - to.— «r*«SMw s £ t iz i -3 t , 1 *»taH? 



!(4) 000—332688 (P2000— 332688A) 



[ 0 0 2 5 ] ifc, H4tt. 4%B^9SIfis)£eif <o 

[0 0 2 6] I rDAMP9'frilW3tt. 

ffiifiR 1 fc h^yy'X^Tr 1 fc^-^ffiKRB 1 fcT* 
flttSft. ^-AAyFJBK54"7TlU&5HL ffiStR2 
fc F 5 Vi£**T r 2 fc^-^JfflKRB 2 TKWE-Sil 

[0027] I rDAJBF?>f 718115314, I 

r DAffl^M[II8§2 (H3TI41 2 ) WlfcW^-Xjg 
IffRB 1 1 tfl/C h?^nr 10*-***S8l!§ 

asiu 3v^^*qHRR i t^L-cajw? ( LE 

D) 6®*V-Hfc«KS#lfc««fc*oTV^. 4 
93M9B4 (H3T1414) ^iti^l^-XffiffiR B 2 

*U 3^^*«EKER2*^LT«3iaff (LED) 6 

[00 28] ZLX\ I rDAfflF5M7'HIf§3{4, I 
r D A*3CTS»t&*^)|BHff ( LED ) 669b° 
-?tft6<»4mA > ftWHIKItjW2 0cmt4S 
fl£tR10*fcR£ (^700Q) 

JSraS"CaHtt**^)»3H5^ ( LED ) 6«-?| 

c.at(i:R2o«ttt5e(»i. 20) lth*. 

[0029] 

, i rD Atxiwimsam^k* 
■*-*«!** fc , - wtsmi ziii&mm 



t . - OgftS^ Lfc I r D A 

tvmm^tf. ifri> mm®, *wmzt& i t & 

< , MliEMI«S)iftfc^Sai<Sa3i€oH*^|®-t^ 
[ 0 0 3 0 ] 4fc, *JHS«30EIHg33aic JfUf , 

swam. K-z^yvimizxhmmmmzm 

•f JfofrTff * i -5 F* E K 54 7lStt£Bl& 

•r* J:^fc«L^-C\ I rDA^rsWWI 

[Hi ] ( a ) i4*^«3^^«3MgKtt3^t I r 

DAjwfcjrsamitfaaf. ( b.) jtwas^Misaii 
*assifciiv vc<_x*y mmttiz j mwm 

[H2 ] **HH£03KSIf{5S^a^llWl&*-fy 
[03 ] *^HBW^^S*^MOft!lOSISfiffM&*1- 
[04 ] *5»»W^HIfisSKif « F 54 TWmnm 

1 

2, 12 IrDAffl£f« 
3 I rDA|BF547EIIi& 

4, i4 <-x^ym$m®m 

5 *.-WsYRY54 7\m 

6 IBfcSFMLED) 

7 8**T-(7*l^:*-K> 
8 

9 

10 «H|bu» 

11 ^WIlfiHlP 
13 

is mmmm 
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[HI] [02] 




16,3 a S 




i(6) 000-332688 (P2000-33268 8A) 



[H4] 




(5i) int. ci. 7 mm& 

H04B 10/14 
10/04 
10/06 

H04Q 9/00 3 0 1 

3 1 1 

9/14 

// H04L 25/02 3 0 3 



